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Synopsis :

A new high tensile and high toughness HT-80 steel containing controlled amounts of
nitrogen and boron has been developed. On the SAW weld parts of heat inputs up to
90kdJ/cm for quenched and tempered 50 mm thick plate, fracture properties were
evaluated using V-notch Charpy, machine-notched 3-point bend, and large size fracture
toughness specimens. Chapy impact properties at weld bonds of heat inputs up to
75kd/cm are largely improved over those of conventional steel. Fracture toughness
values, COD and Kc, obtained by 3-point bend test and large size fracture toughness
test on weld bonds of 60kd/cm heat input are the same as those of 45kd/cm heat input
for conventional steel. Results of the assessment of torerable defect sizes for weld bonds
under various design stress and temperature conditions show that structures of this

steel welded with heat inputs up to 60kd/cm are safe from brittle fracture.
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A new high tensile and high toughness HT-80 steel containing controlled amounts of nitregen and boron has been

developed. On the SAW weld parts of heat inputs up to 90 kJ/cm for quenched and tempered 50 mm thick plate, fracture

properties were evaluated using V-notch Charpy,

machine-notched 3 point bend, and large size fracture toughness specimens.

Charpy impact properties at weld bonds of heat inputs up 1o 75 kl/em are largely improved over those of conventional

steel,

Fracture toughness values, COD and K¢, obtained by 3-point bend test and large size fracture toughness test on weld

bonds of 60 kJ/cm heat input are the same as those of 45 kl/om heat input for conventional steel.

Results of the assessment of torerabie defect sizes for weld bonds under various design stress and temperature conditions

show that structures of this steel welded with heat inputs up to 60 kl/cm are safe from brittle fracture,
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Chemical compositions and mechanical properties at 1/4 thickness of steel plates used (W1
Steel C Si Mn P S Cu Ni Cr | Mo v J Alsol B N
A 0.11 0.26 0.81 0.315 | 0.006 | 0.24 0,92 0.48 0 14 0.04 ! 0. 049 ¢.0009 | 0.0033
B 0.11 0.22 075 | 0.013 § 0.008 | 0.23 1.0% 0.46 (.43 0.0 | 0.653 [0.0019|0.0052
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Table & Results of wide tention test for weld bond (60kJ/em) of steel A
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L-1 18/1 000 .160 13.8 =70} 1310 32.7 I 247 316 316 ” o
1.-2 10/1000 160 137.877 ;35 N 2240 7 77)6 6 o ”33,(; - 53.—;1 __'_"'_‘{1?'_'
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K values calcula-t_ed for point A of surface crack shown in Fig. 4 B
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Tolerable defeet sizes for weld bonds of steels A and B al various temperatures
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Table 5 Tolerable defect sizes for
of steel A at ~45°C
according to various design curves
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Tolerable defect sizes for steel A
weld bonds located in shell and
rnozzle of pressure vessel at —45°C
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Tolerable defect sizes
$irem 24 at - 45°C, mon
Estimated | design —
45k.];cm Bik)em tJlx! em
strain | curve I S
for HT-80 &, ‘F(,.'” g, =
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condition - -
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L -

Through thjckness defect of 10mm length (2a) is
equivalent to embedded defect of J0mm width (24}
and 250mm length (2a) or surface defect of Smm

depth {#) and 35mm length [2a!
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